Epidemiological research points to the high prevalence of psychiatric disorders among insomniacs. We carried out a cross-sectional study with medical students with the aim of evaluating the association between insomnia and suspicion of psychiatric disorder; 302 medical students were included (184 males and 118 females; mean age = 20.47±1.89 years). The main association was tested by logistic regression analysis. The overall prevalence of positivity in a screening test for psychiatric disorder was 22.19%; and of insomnia, 28.15%. Difficulty initiating sleep (OR=3.45), difficulty maintaining sleep (OR=7.61), falling asleep later (OR=1.99) and waking up earlier (OR=1.91) were associated with suspicion of psychiatric disorder. As a group, the variables difficulty initiating sleep, difficulty maintaining sleep, falling asleep after 11 pm, and waking up before 6 am presented an odds ratio of 5.96 for positivity in the screening for psychiatric disorder. Furthermore, difficulty maintaining sleep (OR=2.24) was associated with "being female," and falling asleep later (OR=0.43) was associated with "being male". These results underscore the importance of determining in what cases difficulty sleeping may have severe clinical repercussions or affect performance.
Insomnia is a broad concept that has been described as a symptom, a complaint, a disturbance and/or a consequence of other clinical problems 1 . Insomnia may have a deep social impact both in terms of direct and indirect costs. Direct costs involve diagnostic testing, treatment, and medical visits, among others, whereas indirect costs include morbidity-related medical expenses, decreased productivity at work, and automobile accidents 2, 3 .
Previous epidemiological research indicates that the prevalence of all psychiatric disorders is higher in individuals affected by insomnia. The risk for depression has been shown to be approximately four times higher in insomniacs 4 . In addition, the results of prospective studies suggest that insomnia complaints may be an early marker of psychiatric disorders such as depression, anxiety, and alcohol abuse 4, 5 .
Some specific groups seem to be more affected by insomnia, for example women, shift schedule workers, and those who do not get the right amount of sleep 6, 7 . Among these groups, medical students have received special attention 7, 8 . Daugherty and Baldwin 8 found that sleep deprivation is a part of both undergraduate medical education and the initial stages of residency training. In the present study, we assessed a sample of medical students with the aim of evaluating the association between insomnia and positivity in a screening test for psychiatric disorders.
METHOD
The present study was designed as a cross-sectional study. The outcome measure was the result of a screening test for psychiatric disorders. The study protocol was approved by the Ethics Committee at the institution in which the work was carried out. All study participants signed an informed consent form.
Subjects completed a questionnaire for collection of data regarding demographic characteristics and sleep habits, and a screening instrument for psychiatric disorders (Self-Reporting Questionnaire, SRQ-20) 9, 10 .
The SRQ-20 addresses four factors (somatization, depressive/anxious moods and depressive thoughts) which are known as minor psychiatric disorders 10 . A Brazilian Portuguese version of the SRQ-20 has been validated, and the cut-off points for the presence of non-psychotic morbidity were established as ≤ 8 for women and ≤ 6 for men. The diagnostic values of SRQ were sensitivity 83% and specificity 80% 9 .
The following questions refer to sleep habits and were used in the study: The first three questions were yes or no questions associated with insomnia. As defined by Kim 11 , insomnia is present when affirmative answers are given to any of these three questions.
A total of 302 medical students answered the questionnaires. Sixty-seven tested positive for psychiatric disorders (SRQ+) and 235 tested negative (SRQ-). Exclusion criteria were working night duty, self report of past or current history of psychopathology, as well as medical condition and use of drugs known to influence sleep. Individuals who refused to participate after two attempts or who abandoned the study before having completed half the questionnaire were classified as a "refusal to participate." Total loss was 3.64%. The data were collected by 5 research assistants who received six half days of training with the help of role-playing. The interviewers and the subjects were blinded to the objective of the study.
Statistical analysis
To analyze the continuous variables "usual time to wake up" and "usual time to fall asleep" as categorical variables, the first quartile (6 am) and the last quartile (11 pm) were used, respectively.
Continuous variables were analyzed using the independent Student's t test. Univariate analysis and the χ 2 test (Mantel-Haensel with Yates correction) were used to assess differences in the proportions of the studied variables 12 . Logistic regression analyses were carried out in the course of assessing the effects of confounding variables and of reporting an association between positivity in SRQ and sleep habits, and positivity in SRQ and gender 13, 14 .
Variables showing a significant association with psychiatric disorders (SRQ+) were included in a multivariate logistic regression following the stepwise backward procedure 15 . A p value of less than 0.20 was required for a factor to be retained in the analysis 13 . Values were considered significant when the type-I error (p) was below or equal to 0.05. All procedures were carried out using the Statistical Package for the Social Sciences (SPSS/PC+) and the EPI-INFO 6.4 software 16 .
RESULTS
Three hundred and two students participated in the study (184 males, 118 females). Nine percent of the medical students had a paying job. The mean ± sd age was 20.47±1.89 years. The overall prevalence of SRQ+ in the study was 22.19% (67), and of insomnia, 28.15% (85). The prevalence of InitS was 17.22% (52); MaintS, 9.6% (29); EMA, 15.23% (46); tiredness, 51.33% (155); falling asleep after 11 PM, 24.50% (74); and waking up before 6 AM, 37.42% (113). Age was not different between the SRQ+ and SRQ-groups (t=0.78; p= 0.44).
The association between insomnia and a positive SRQ was significant (OR=2.97). The association of the positivity in the SRQ with other sleep habits variables was also submitted to the χ 2 test (Mantel-Haensel with Yates correction). The variables that showed association were InitS (OR=3.05), MaintS (OR=3.73), EMA (OR=2.54), tiredness (OR=1.94) and waking up early (OR=1.53). Falling asleep late and having a job (Table1) did not show significant associations.
The association between the SRQ classification and sleep habit variables was analyzed by logistic regression analysis ( The association between gender and insomnia was significant (OR=1.52) ( Table 3 ). The association of gender with positivity in the SRQ, sleep habits, and having a job was submitted to the χ 2 test (Mantel-Haensel with Yates correction) ( Table 3 ). The significant associations were with falling asleep later (OR=0.55), and MaintS (OR=1.58).
The association of gender with sleep habits and SRQ was analyzed by logistic regression (Table 4 ). It revealed that the presence of difficulty to maintain sleep (MaintS) was associated with "being female" The partial correlation is expressed by the R statistic, ranging from -1 to +1.
(OR=2.24; beta =0.804). In turn, falling asleep later (OR=0.43) was related with "being male," as indicated by a negative beta coefficient (-0.85).
DISCUSSION
The prevalence of positivity (22.19%) in a screening test for psychiatric disorders in our sample did not differ significantly from the prevalence observed in studies with adolescents 17 and elderly subjects 18 . Moreover, we found a strong association between insomnia and positivity in the SRQ. A previous study showed that insomniacs are 35 times more likely to present depression, and 2.7 times more likely to present anxiety 4 . A prospective study showed 7 that medical students who reported having insomnia presented greater risk for clinical depression when compared with those who did not report insomnia. Furthermore, greater clinical depression was found in those with difficulty to sleep under stress compared with those who did not report this difficulty. 7 In the present study, the presence of difficulty to maintain sleep (MaintS) was associated with a strong probability of having a positive SRQ result (OR=7.61). Frequently, individuals who "wake up during the night after having gone to sleep" do not consider this as a problem, since they are used to a maladaptive sleep pattern. Bonnet underscores the fact that in general, arousal does not result in shortened sleep, but rather in fragmented sleep, and that this fragmentation produces mood disturbances and a decrease in performance 19 . Difficulty to maintain sleep was also the only sleep problem associated with the female gender independently of SRQ levels. Therefore, MaintS may be responsible for the association between insomnia and the female gender. This result, together with the fact that depression and anxiety are more prevalent in women 20 , allows us to hypothesize that sleep fragmentation may be one of the most important variables, among sleep problems, associated to depression and anxiety.
Difficulty to fall asleep at night (InitS) was reported by 17.22% of the total sample. Subjects with InitS presented an odds ratio of 3.45 for positivity in the SRQ. A high prevalence of InitS has been observed in several cultures; the present relationship between InitS and mental problems is in accordance with other studies that found an association between problems to fall asleep and psychological stress, poor perceived health, and being unable to cope with stress 11 . In the present study, InitS was not significantly associated with gender, which is also consistent with previous findings 11 .
The habit of falling asleep later at night was associated with SRQ positivity (OR=2). Although the cause of this association is not clear, falling asleep later may be (1) associated with delayed sleep phase syndrome; (2) related to shorter sleep duration; (3) only one more symptom of anxiety or depression; or (4) an early symptom of any mental disorder. Changes in sleep pattern appear as a symptom in most psychiatric disorders. Insomnia is especially important in mood disorders, in which it is one of the core diagnostic criteria, and may be an early symptom of depression. In spite of the limitation of a cross-sectional study to determine causality, the association between positivity in the SRQ and insomnia is clear. However, longitudinal studies are required to allow a full understanding of the role of insomnia in mental disorders.
In the present study, men were associated with falling asleep late. Similarly to other differences in gender-related sleep patterns 21 , we believe that the association between male gender and falling asleep later is probably related to sociocultural status. Waking up too early in the morning followed by difficulty to get back to sleep (EMA) did not show association to gender; this result is in accordance with previous research 22 . In the present study, the prevalence of EMA was higher (15.23%) than in adolescent populations 11, 22 . Most probably, differences in the age of the subjects were responsible for these discrepancies, since the prevalence of EMA increases with age 11, 22 . When analyzed by univariate analysis, EMA showed a significant association with positivity in the SRQ, but when we controlled the effects of confounding variables by multivariate analysis, the association disappeared. One possibility is that EMA may be a confounding variable for "waking up early," but was corrected by the logistic regression. Waking up before 6 am showed an odds ratio of 1.91 for positivity in the SRQ.
There was no association between "feeling tired during the first hour after waking up" (tiredness) and gender. Moreover, we found an association between tiredness and mental disorder only in the univariate analysis. Similarly, other studies have shown that tiredness could be a consequence of insomnia; according to some studies, this variable is associated with decreased productivity and automobile accidents. 3 . In this study, tiredness and insomnia were analyzed as independent variable by logistic regression. The potential colinearity (i.e. information redundancy) between these variables was checked by likelihood ratio test for determining which variable would be dropped from the model 23 .
In conclusion, the group of variables (InitS, MaintS, falling asleep after 11 pm, and waking up before 6 am) determined an OR of 5.96 for the suspicion of psychiatric disorders, and difficulty to maintain sleep (MaintS) was associated with female gender. Insomnia assessment may be a good tool for the identification of suspected cases of mental disorders in medical students for further diagnostic confirmation and prevention, because early treatment might halt progression to full manifestation of a mental disorder 4 . Moreover, sleep disorders are less stigmatizing and easier to discuss during a physician's visit than psychiatric disorders. However, the present findings underscore the importance of determining in what cases difficulty sleeping may have severe clinical repercussions or affect performance and quality of life.
